The host-pathogen interactions between the Pacific oyster (Crassostrea gigas) and Ostreid herpesvirus type 1 (OsHV-1) are poorly characterised. Herpesviruses are a group of large, DNA viruses that are known to encode gene products that subvert their host's antiviral response. It is likely that OsHV-1 has also evolved similar strategies as its genome encodes genes with high homology to C. gigas inhibitors of apoptosis (IAPs) and an interferon-stimulated gene (termed CH25H). The first objective of this study was to simultaneously investigate the expression of C. gigas and OsHV-1 genes that share high sequence homology during an acute infection. Comparison of apoptosis-related genes revealed that components of the extrinsic apoptosis pathway (TNF) were induced in response to OsHV-1 infection, but we failed to observe evidence of apoptosis using a combination of biochemical and molecular assays. IAPs encoded by OsHV-1 were highly expressed during the acute stage of infection and may explain why we didn't observe evidence of apoptosis. However, C. gigas must have an alternative mechanism to apoptosis for clearing OsHV-1 from infected gill cells as we observed a reduction in viral DNA between 27 and 54 h post-infection. The reduction of viral DNA in C. gigas gill cells occurred after the up-regulation of interferon-stimulated genes (viperin, PKR, ADAR). In a second objective, we manipulated the host's anti-viral response by injecting C. gigas with a small dose of poly I:C at the time of OsHV-1 infection. This small dose of poly I:C was unable to induce transcription of known antiviral effectors (ISGs), but these oysters were still capable of inhibiting OsHV-1 replication. This result suggests dsRNA induces an anti-viral response that is additional to the IFN-like pathway.
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
6 groups were place in separate aquariums with filtered-seawater (aerated, 22 o C). At 3 156 days post injection, gill and mantle tissue from 4 moribund oysters (OsHV-1 157 homogenate) and 4 healthy oysters (seawater control) was excised using a sterile 158 scalpel blade. Tissue from moribund and healthy oysters was used to make a fresh 159
OsHV-1 and control homogenate as per the methods outlined above, respectively. The 160
OsHV-1 genome copy number of the OsHV-1 and control homogenate was estimated by 161 qPCR (see below) and these new homogenates were used for experimentation outlined 162 below. 163 164
Experimental conditions 165
Prior to experimentation, 240 oysters had a notch filed in the side of their shell 166 using an electric bench grinder to allow delivery of oyster homogenates and poly I:C. 167
Oysters were distributed to twelve aerated aquariums (22±1 o C) containing 20 L of 168 filtered seawater (20 oysters per tank). Oysters were allowed to acclimatise to their 169 research aquaria for 24 h. 170
At time 0 h, oysters were injected with 100 µl of one of four treatments into the 171 adductor muscle using a 26-gauge needle attached to a multi-dispensing hand pipette. 172
There were three replicate aquariums for each treatment. The four treatments 173 consisted of (A) OsHV-1 homogenate, (B) OsHV-1 homogenate + poly I:C, (C) control 174 homogenate, and (D) control homogenate + poly I:C. The concentration of OsHV-1 DNA 175 in the virus homogenates was 5.98 x 10 4 viral DNA copies.µl -1 . Poly I:C (Sigma, cat 176 #P0913) was resuspended in the OsHV-1 and control homogenates to a final 177 concentration of 1 mg.ml -1 , which resulted in each oyster been injected with 100 µg of 178 poly I:C. 179
Two oysters were sampled from each aquarium at 0, 3, 9, 27 and 54 hours post-180 injection. Cumulative mortality was assessed at 96 h for each treatment from the 181 remaining 10 oysters in each tank. Sampling consisted of shucking each individual 182 oyster and excising the gill tissue using a sterile scalpel blade. Gill tissue was 183 homogenised and divided into three sub-samples: two sub-samples were snap-frozen at 184 -80 o C for RNA and DNA purification and the third sub-sample was resuspended in 250 185 µl of 0.01M phosphate buffered saline (PBS, Sigma cat #P3813) for caspase activity 186 assay and kept on ice. We chose to study the gill tissue because it is one of the main 187 M A N U S C R I P T A C C E P T E D All PCR reactions were performed in duplicate and absolute quantification of OsHV-1 205 DNA copies were estimated from a standard curve of the C9/C10 amplification (R 2 = 206 0.990) product cloned into the pCR4-TOPO vector as per Green and Montagnani [22] . 207
The linear dynamic range of the qPCR assay was assessed using ten-fold serial dilutions 208 of the TOPO-C9/C10 plasmid, which revealed the upper and lower quantifiable limits to 209 be 10 9 to 10 1 copies per ng of total DNA, respectively. The quantifiable lower limit 210 measured in the current study is in agreement with Pepin and colleagues [42] . were not detected by RT-qPCR in gill tissue until 27 hours p.i. 320
OsHV-1 gene expression was also normalised to the number of OsHV-1 DNA 321 genome copies within the gill tissue. Normalisation revealed these six OsHV-1 RNA 322 transcripts were all significantly expressed at 27 h in C. gigas inoculated with the OsHV-323 1 homogenate (Figure 3, p<0.05 ), but the normalised expression of these six RNA 324 transcripts was significantly lower at 27 h in C. gigas simultaneously injected with 325
OsHV-1 + poly I:C (Figure 3, p>0.05) . 326 the reaction products of (2'-5')oligoadenylate synthetase in the marine sponge. 
